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umm 1 1 

tr y h & t * -e- *L-rfti»i- si^^ gnu t , 

y 7- * n%-(D i m^J^o tr y h mmt&^fi-v h9kxt)&*<%zx? Kt&u tr 

y ? $ kb c y t- a u%-<D ey vrnttezzi Ktrsa tr * h »j b&^is * mm 

3 ] 

0 y t- SP^O If y h mtfr-k < 4 "9 . W-^-fk^E** A < 4r £ £ L tf*o T , v< V x 
^ Ufr<D V y V < & * J: d fcffllffii -f & 

umm 4 ] 

> Ur-f Sfl^O tr y h Sk^ft < & *) , ^itTu y ? &ifi& < £ * L/c^o 
y 7M try h i ? lzfflffl-?Z> 

5 ] 

1 tr y h #j&*«L»*Bfl»<7) tr y b it x t? < ft & j: ? ftjttw^o tr y h fie fc 
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mmm 

[0 0 0 1] 
[0 0 0 2] 

1214 te, $£%k<D OF DM (Orthogonal Frequency Division Multiplex)^** 1 0 & 
y f OFDMfftl2 0©ilo^t/n7^llT^-2.o lf> OFDMMitlO?) 

^Sflfl 1 3 tf- ^^pfv y tf > tr-ipft-bti* I F F T (Inverse Fast Fourier Transfo 
rm) IB 1 4 KffilfcSiH&o 
[0 0 0 3] 

SEMffil 3frbmt}ZfLtzm-%l±, IFFTffil 4^iJ£»a£7-yi3g8l3*L&£ i: 
iO, O F D £ *U G I (Guard Interval ) #X« 1 5 "CO F D Mff iZ if 

- yf-JOV&^XZtl&o ^- > - ttft O F DM^Ii, D/ 

A^mSRl e-C-T*^ v^^-t^^T^-n^f-i-^^^tL. 7tn/flWF (Radi 
o Frequency) fd&SB 1 7 -C&i&II&gcKT ? > § T>x^l 8^Lt 

oFDMMt 2 o izmmztLZo 

[0 0 0 4] 

#CK, OFDM»i2 0««:ov^»^o OFDMMililOHSf 

I^S.y f Q^O^^^;K^#-^^g| (tt^^) Sftfc^ A/D^&£|52 3 fcffi 

7*4 5> *U 7*4 V9*te*3r1fiG I HUM 2 4 K-f 

Ek£*L> FFT (Fast Fourier Transform) g&2 5 Kffi:fcS*L£o 
[0 0 0 5] 

G IiiH5 2 4a»e>m2jS*Lfc«#»i, FFTS&2 5 * V T&<n%m\zfrm% 

frmztitzm-%&, mmu2 6 -caress *i& 0 mmztitzm^a, u->f^?f> 
U2 8-c3o^jc^$^ 0 ^si$tL7t3o^^jf±, tr^ vmmM2 

* -**«■§-) S'fgT'- *l*o 

[0 0 0 6] 

i5li, OFDMIillll 0fci3»tS«F#fl:#l l©fl»*)StWDy^H-C* 

4 £ffi;t7$*L£-^ S*#*»3 1 t4>?V-'*3 2 izXJjZtiZo R*Wf*#3 1 

tf y hm^iJX2 LXW,ljZtiZ> 0 
[0 0 0 7] 

xzztLtimmvv h^nu^xt)mmtitm^^mmxmmn^3 3izmji-tz>o r 

o ^.tflZtitiW-Wmit'* 1 ) r 4 \£ y h^JX3 k LTm*$tL-2>o 
[0 0 0 8] 

HI 6 «\ OFDM§fSf2 0fc*5»t*«*#3 0 ^rtSBfiU&fc^-f T'n * ? gj-C^-S 
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[0 0 0 9] 

L a 1 fc*Ka-^46a$*L % *J-g|$ffiL e 1 #4 >9V->*A 2 Kffi^Sflfco fl-fflHittW: 
, SHtftR^Kiia^^^^MiRjK©^**^ ^ML e ltt-f 2 tr 

ft^#x.<<>*U a 2 LTSf«f^4 4 M?Wo *>fc*fc, l|§ISO|fc 

& o 

[0 0 10] 

SSROTS 4 4fli, BMiMfrY 'J 4 3 -C^#x. <b £ > 'J 

r -f Vf y h^JX 3 fc**J6 LfcM«*©*yfl (J^T, |V* 'Jf -f Y 3 J t ) i: 
, IHHIL a 2 fc^A^StU S^ftWffbtL, fl-SMiL e 2 3&*y*>f >^y-^4 5i: 
m^^^L^o *WMIfcL e 2 fi. >*y-/<C4 >? V 1: *M-f 

»ffc*£»j\ WffiL a 1 tLTlii^4 1 KTJ&Sfu jftOiiL^jWfctLSo 

ffiL2**|-JtU f»W >*y-^4 6^-eoft#^^x-l' y-r-t^o fU, fit 

*asfe«u 4 7 aw > * y - ^mom^ij *mmfc-r stt^ tr ? > * u m 

[^#Sr^$Cfi£l] C. Berrou, A. Glavieux "Near Optimum Error Correcting Codin 
g And Decoding: Turbo-Codes," IEEE Trans. Commun. , Vol.44, pp. 1261-1271, 0c 
t. 1996. 

[0 0 11] 

X13 S ii& V y Mfcli, fcAVf^ ^* ? h L x ESI] 4 < — » K 

^•o»#^fflv^tL-s^^y#*^^:# <ttfU*D, ^-Ji?a-S-#CX*§*L*if ^ 

[0 0 12] 

HisoxfA-eii, t^^f^fc'/D'; t&im^xib&fox^ v^t^a 
j&su*i# 4 srfc^^y^ia^jfflSftafrtf^fi&v^-tN ^l§i^i:-cLJ 

[0 0 13] 

EI»3MR*:l!!l«i-S t ^ - * y *»^r«jf'3Rlffl $ fL&A^flKHWIfcflLRtf 
[0 0 14] 
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&* <fc 7 fcfMEey hftl!Ulfc#ft*iMtti-£ffl|p^g:2: % *AflM-*«j£*«*o 
[0 0 15] 

£ v>m$.K x tuts * - tfm.^Kxii s *u> 'jr-f s& #-69 1 a^j^ tf y h mm 
nmwe? Mio^< &* £iKznrti<D\£ y hmznm-t&ztizx 19, 

* 'J M * BU*-T Sit 7^ § * o 
10 0 16] 

*3&9l^)A*«lffii*1ttt, ±SB»^K*v>T % MIBtW¥»\ 
tih tf y h ^^JO^^^^Xfi^-fk^n ? ^ *<Dft $ trjES Ktz'* Vt4 tf y 

v m t & * x 0 \,z mm tf y t mm *w« 1- ****** • 

[0 0 17] 

zomi&Kx tut. f-tfo&mzzjjztL&vy Yjmv^itt&jBLXfjLim^ik-? 

T4tofr<0&\Zy YmtZfrti-etimm-tZZtlzX «9, ^-sFtR-^&fcA^SfLST'n 

£ § < a «k * * u *^ra&tcf!iffi^* i <t ^-c § * 0 

[0 0 18] 

#*w©a2jw«i&iiw\ ±mmmK&\,*Xs mmmn^mK v-^m-^mzxtiz 

ti& tf y h Xkmoft*4k&if t & <4acU* , 9t, A'jf'f tf y h < & 

19 , ^wara < 4 * c u;#ot, /•? 'j f'f tr ? h < ^ & x 7 Kmm-r 

*#**^*o 

[0 0 19] 

zvmmzx tuts ww<4icLfci i oT N m.^izm^hti^^y 

«-^fcfflv*&;fc* tr? MBW*^fc ^Uf-fS^i?? H:*#<t^ii 

19. *-#«»fcA2j$*L*:/ny ?miz*)<D\£ y h»:<03BKiifiH*/h$ < 1"* - 

*<, 
[0 0 2 0] 

»"t-*#**^*o 

[0 0 2 1 ] 

< ^ * i d ftflfp^s^tr ? h aamifc#«**M»"* * £ n i U . ^ - 

[0 0 2 2] 
[0 0 2 3] 

x*)&*<%z>x : 5iZs *ti-?ti<Q}£y Y&zwm-rzztizx y>s ?-#w.-%%*izxtt 

v^*';o^§M#>J?4<ft») % ^^EV **^tcfiJMi-*ii:^T*^*o ^/c, 
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v * Sit ^x- i * o 

[0 0 2 4] 

[0 0 2 5] 

[0 0 2 6] 

(SfcSfcOJBSI 1 ) 

HI 1 (i, *&m<09m<Dffl& 1 0 F DM§iil©«^ / n y^HT?*4 

o iOHi:*v>-c, ^ff^fi^^mStLT^f-^te, T^ftlOlffi?^ RF ( 
Radio Frequency) «3B 1 0 2 (Cfcti:fr $ tlZo 
[0 0 2 7] 

RFSS»«1 0 2(4, T>Ti-l 0 l-C5&#$*t3t«-^OS«afe*«ft*®afe»:^e>f w 

3 Kffi2j£*L& 0 

[0 0 2 8] 

A/DSEtftSRl 0 3(4, RFS£Jft«Bl 0 2 frhmi3Ztit:m-%ZTi-u Vfa^frh T4 
^^miCfflftU 7*4 5>*/Mt**G I (Guard Interval) BlJI&ffil 0 4 Kffi#-f & 

O 

[0 0 2 9] 

G lBfllfe«l 0 4(4, A/DgESMU 0 3 jfr&ffl^Sfrfcflr^&Jtf- hM 
SrBOifcU K*f ^-/WfcflllfcLfcM-S-fcFFT (Fast Fourier Transform) *B 1 

0 5 (rmtii-^o 

[0 0 3 0] 

FFT«10 5li, G IBUIfefflSl 0 4*»feto*S*Lfcfi-^*?i5a7-y J.3EJftL, 
*^y T^O^J(C^S|-t^ 0 fl-(|S*Lfefl|-g-tt % tKMSISl 0 6toiHS, 
[0 0 3 1] 

tiSgl 0 6(iFFT£Bl 0 5 * h Hit) £ tt/^frf-^DI U W-bf7yf->^l 

0 7(JW©if{:v- hf^yf>^l^K 0 8 (cffi;fr-t& 0 
[0 0 3 2] 

^StSRl 0 8(i, V- l>fv;f^|{i 0 7 t> ffi^l £ *Lfc4§-i§- If ? h \z 

ttiB-t.zgmm-wv&m (jslt> rauMMfrYij tv^> ^y^-rey h*^oc** 

y hftHIMl 0 9(:Ul^t^o #45, ;-?y x >f Sfrfrfi, /<Vf>f tr? h^iJX 2 
3»c-?-*t-P*LStjei-*^';-r-f«5'Y2 3tO f Y3^Ji$*L4o tfc, iit, frm^ti 

tz&&mwy hmtrnweb *k ice* htt* 0 

[0 0 3 3] 

t? * b ftSUM 1 0 9 (4, frWM 10 8*^tllA$ *tfca»««- Y 1 , A-Jf-f «0* Y 
2^.U ? Y3 0-etL'rtLHov>T$IJ^lSPl 1 0*&«>MfP£{£9Tt£? h^WU^^^Tdo 
feTy hWi^ti^M^Y 1 , ^''Jf -f bB5" Y 2 JBlZFY 3 (i, 1 1 1 Kmtl 

1 1 KW*$tL4^i; x-rS&^Y 2£U f Y 3 Ofc** b&«-?-;}vP*LL if y h fc-f*o 
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[0 0 3 4] 

UfrY 1 <D Vf y Y 0 4>ft < ft & «t 9 Y L U x -f Y 2 TtiTfY 3 tf> 

tfy MBcfc&jfeU SWeLfctfy ht^^i^lt*-; hffc80BNSl 0 9 fcHHIftl-frSo * 

M&<9^Kii£B£/h£ <tSit^l50T% fcmzti*^***) 
<d£ § ^fi#^ft < ft 19 , ^^'JOT icf ijffl-r a - 1 j^-e § s o 

[0 0 3 5] 

"SO U £#X--*£#S 0 

[0 0 3 6] 

fWim&i l o»c*v»t«»i l l tr? Mco^Mi:ov>-c 

[0 0 3 7] 
[mi] 

M,L = f(R,N Uoek ) • • • (1) 

M : y 

L :/N'Ux^f|S^Y2S.0 f Y3Oe-y hgfc 

R : If-^k* 

Nb i o c k : ff-^fb^n >y ^js 

[0 0 3 8] 
m2] 



L=int|A/x(l-log3 3/?)J • • • (2) 



fctfU i n t tt»3DlrtW»[S:©ffi«:ax.4:v>«^:OS|«[*3E-r 0 ^ (2) Kfc^T, 
tfflxJf, R= 1 tfSt L=0 £ftS 0 i^^T'fi, ffffk$R»^CIi;tiJf-f 

< ftS 0 
[0 0 3 9] 

St, MttJBlTtf)':* (3) ■Clfit^l, Lttaft (4) tff;H ? t'i^ 0 
[0 0 4 0] 

AT 



M = int 



[0 0 4 1]. 
[»4] 

L=M-H • • • (4) 

fctffU Nm a x \t^i\L^Uy i7^(OWX^^>^o ttz, H (i$E3cit"C£> *J % 0<H 
<=M*Stfc-$- ^Ott^o £<?>5$; (3) K£v>t\ Nb i 0 c k >& ? /.h£ < ftS CftoT 
, M£*/L{i;*:£ < ft «9, Nb i o c k tf*Nm a x Ki£o*< Cftot, M&tfLli/hS < 
ft So WAlf, Nb l o c k =N m a x /2^, M=2 XC, L=M-HtftS 0 
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[0 0 4 2] 
[0 0 4 3] 

9 i,z^>\,>xmwi-2>tztb<Dmr~$ ) 2> 0 >iwii:*v^, i o 8 ^e>m^i^ titzmm. 

UfrY 1 ©tf ? hm^J^: l"l 0111000111 0J ©12 try hfcU '*VT4Ufr. 
Y2<D\£v Y^m* n 100101 101 1 lj ©12lfyh t-f IW^C. /<'Jf 
SB^Y 3©fcf y h^J£ rOHOOll 1O001J ©121fyh 
[0 0 4 4] 

kf? hSfcHOim 1 0 9(i, fitHISl 1 0*fc©*U«Pfc£lfC\ A*$*tfc#lfy h^^ij 
fcttLT, ja««|S53"Y 1 * 6 \£y > fc, -jr-f ffi^-Y 2 4 If y h K> £ <bK, /<U x 
-fSIS^Y3 £4 if y h^-g-tL^tLgUI^-r^o Cltt^iO> If y MlWl 0 9^<bffi2j 
3*i&8LiHMB0-Y l©e? h^Jfi Tl 0 1 1 1 0J fcfclK ^'Jr>f^Y2^t* y b 
SWi n 100J fcfc!K ^'Jf -f «Bfl*Y 3©fcf y TO 1 1 0J 

[0 0 4 5] 

Z-OXi tf y Wll 1 0 9 14, ^-mi:^^T«^J: tj ilSROft 
vv<yf^»Ko^t, ^'Jf^^l^J^t»©t* y h%t.£t) 
o ifruci 19, *-**m^#©^il!lf £^&v>tf y hSrcfr ? ^ t*»tl £©-c\ 
'JSi^fflWtiii^l*. £33, try bSHHIINBi 0 9J±> XtiZfiizVv Mfc© 

[0 0 4 6] 

[0 0 4 7] 

Tifc : 1 0 2 4 

&ffc^ : 8 

(r-*) : QP SK 
^-sjfrny^fi :3196 

ft^^n-f>f >^ : (R= 1/3, K=4) K : #)3C:E. Ma x-L o 

g-MAP«f 
m*)ML®WL : 80 

f-^/WEf'/l/ : AWG N 

[0 0 4 8] 

@3C*^T, WiBER (Bit Error Rate) *SlttE b/N 0 Sr^Lf v>* 0 
Zfz, »8WB0-©lfy l*$c£8 Vf y h t U ^Vr- 4 h»c£5, 6, 8 tTy h 

©3iii9tL^o i©H*»e>We>*»*J: d K> ^Vx * fB3*©lf y h§8b& s 6 tf y h t 8 if 
y hO*frOWtt»i^C— gcLT#*K A'Jf ^i^tfy h&a*5 If y h©*£-Cfc 
, BER^l. 0 E- 0 4 C*5V>-GK>0. 0 5 [dB] <D%ikfcMg%^ 0 Z flits 9- 

[0 0 4 9] 

#©tfy hffcefc*) i^'Jf'f SB#© 1 ifc?ij© tf y <-TZ>^t i~ X *)s 9-XW. 

[0 0 5 0] 
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^ontkmrnK mm.LtzWi'&x~i> ttz, t-xm^^mb-r. 
&*.w^-x i> x v> 0 

[0 0 5 1] 
[0 0 5 2] 

[fill] ^^0«<7)?f^l tC^^OFDMSffi^moff^^^^n^^lll 

I1U2] try hacBuisfeajtcov^-cttMi-sfcfcwH 

[SI 4 ] «©OFDMMM^O F DM^gl©«^*t7'n y ^ m 
[m 5 ] «©0F DM3l««SK*^*^'fk#Wrt«***^'trn y * B 
[El 6 ] f*O0 F DM^MHtt^istt^^^rt^^^^'t^n y * m 

[0 0 5 3] 

1 0 1 7^ft 
102 RFSB&«B 

1 0 3 A/Dwtmm 

10 4 G I RORftft 

10 5 FFTgB 
1 0 6 

10 7 V- Ffvy 
1 0 8 

10 9 \fy hmUfeU 

1 1 0 mmu 

1 1 1 a» 
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[H6] 




y— cm 
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tf y h mmmnfrY 1 o tr ? h fgu o < «t ? y i , ^vf^ sis^ 

Y2£U f Y3<7>lf y h U ^tJtey M&i £ «£ -5 If y htlllil 0 9 

r-f»fl-y2MY3©lfy Mfc«r«Ofllffi 1 1 0©l«H:Lfc^ct»U 1 
1 if? ^Wtl 0 9-CB0l^§*L7t#^J*ffiv>T^-#«-§-«:ff do 

imam mi 
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tB I A I I i 



«JM#* [000005821] 
1 . H 1990^ 8^280 

ft m ^tpmf^pmi oo6 
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